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ABSTRACT: 

PROBLEM TO BE SOLVED: To confirm the operation of an LCD array tester and to 
check inspection accuracy with excellent reproducibility without using a golden 



SOLUTION: At the time of the calibration of the LCD array tester provided 
with a plurality of pixel sensor channels, for which the respective pixel 
sensor channels are provided with the voltage measuring function of converting 
an input voltage to a digital value and measuring it and the pattern generating 
function of generating and outputting a prescribed voltage, a reference 
capacitance for which the various kinds of characteristics are recognized 
beforehand as an object to be measured and the same one is easily obtained is 
used and a correction value for correcting dispersion among the pixel sensor 
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oLeratTfrom the pattern generation function and then measuring the holding 
Serf tTreference eapaeitor by the voltage measuring function for the 
respective pixel sensor channels for two or more times- 
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* NOTICES * 

JPO and NCIPX axe not responsible for any 
damages caused toy the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** $hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS _ 

[Claim(s)] 

[Claim 1] The amplitude-measurement function which changes and measures the electrical potential 
difference which is equipped with two or more pixel sensor channels, and is inputted into each pixel 
sensor channel to digital value, In the proofreading approach of the LCD array circuit tester equipped 
with the pattern generation function which generates and outputs a predetermined electrical potential 
difference After charging said reference capacity for every pixel sensor channel with the electrical 
potential difference generated from said pattern generation function, using reference capacity as the 
measuring object-ed, The proofreading approach of the LCD array circuit tester characterized by 
calculating the correction value which acquires two or more measurement elcctrical-potential-differcnce 
values, and amends the variation between said pixel sensor channels using the measurement electrical* 
potential-difTercnce value of these plurality by performing actuation which measures the maintenance 
electrical potential difference of said reference capacity by said amplitude-measurement function two or 
more times. 

[Claim 2] The proofreading approach of the LCD array circuit tester according to claim 1 characterized 
by calculating the average electrical-potential-difference value of two or more amplitude-measurement 
values which were able to be found for said every pixel sensor channel, calculating the average 
clectrical-potenlial-difference value of all pixel sensor channels from the average electrical-potcntial- 
difference value of each obtained pixel sensor channel, and making difference of the average elcctrical- 
potential-difference value of all these pixel sensor channels, and the average electrical-potential- 
difference value of each of said pixel sensor channel into the correction value of each pixel sensor 
channel. 

[Claim 3] The proofreading approach of the LCD array circuit tester according to claim 1 characterized 
by making into the correction value of each sensor channel difference of the maintenance electrical- 
potential -difference value which calculates the average eJectrical-potential-difference value of two or 
more amplitude-measurement values which were able to be found for said every pixel sensor channel, 
and is uniquely calculated from the capacity value which said reference capacity understands 
beforehand, and the average electrical-potential-difference value of each of said pixel sensor channel. 



[Translation done.] 



PAGE 84/97 * RCTO AT 2^2005 5:34:04 PM [Easton Standard Time] 4 SVRiUSPT^FXRF-l/O DNIS:872 W06 ; CSD:fl4M73347 f DURATION (mm-ss):29-10 



FEB-02-2005 14:58 FROM:BSTZ 



7145573347 



TO:USPTO 



P. 85' 97 

Page 1 of 3 



* NOTICES * 

JSO and NCIPI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated, 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to quality control of the LCD array circuit tester which 
inspects the engine performance of a liquid crystal display (LCD), especially relates to the proofreading 
approach of a LCD array circuit tester, 
[0002] 

[Description of the Prior Art] In order to manage the quality of the test equipment like a LCD array 
circuit tester itself conventionally, the check of operation and the check of inspection precision were 
performed using the measurement result of the real device (the so-called golden sample) with which the 
actuation as an excellent article was guaranteed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, as for the golden sample which is an inspected 
object, the actuation may change with environmental variations, such as secular change and temperature. 
So, by this approach, the measurement reproducibility for inspected was a query about how much it is, 
and since grasp was impossible enough also about that property, there was a problem that the precision 
of the check of a check of operation and inspection precision of that part and a LCD array circuit tester 
was not guaranteed. When a golden sample was moreover damaged, making the same object also had 
the problem that the continuity of a property was not acquired, by the case where a former golden 
sample is used, even if it performed the check of actuation of a LCD auay circuit tester, and the check of 
inspection precision after that using another golden sample, since it was very difficult. 
[0004] The object of this invention is offering the proofreading approach of the LCD array circuit tester 
which can perform the check of actuation of a LCD array circuit tester, and the check of inspection 
precision to repeatability fitness, without using a golden sample. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the description of 
invention of claim 1 The amplitude-measurement function which changes and measures the electrical 
potential difference which is equipped with two or more pixel sensor channels, and is inputted into each 
pixel sensor channel to digital value, In the proofreading approach of the LCD array circuit tester 
equipped with the pattern generation function which generates and outputs a predetermined electrical 
potential difference After charging said reference capacity for every pixel sensor channel with the 
electrical potential difference generated from said pattern generation function, using reference capacity 
as the measuring object-ed, By performing actuation which measures the maintenance electrical 
potential difference of said reference capacity by said amplitude-measurement function two or more 
times, two or more measurement elcctrical-potential-difiference values are acquired, and it is in 
calculating the correction value which amends the variation between said pixel sensor channels using the 
measurement electrical-potential-diflference value of these plurality. 

[0006] The description of invention of claim 2 calculates the average electrical-potential-difference 
value of two or more amplitude-measurement values which were able to be found for said every pixel 
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sensor channel, calculates the average electrical-potcntial-difference value of all pixel sensor channels 
from the average electrical-potential-difference value of each obtained pixel sensor channel, and is to 
make difference of the average electrical-potential-difference value of all these pixel sensor channels, 
and the average elcctrical-potential-differencc value of each of said pixel sensor channel into the 
correction value of each pixel sensor channel. 

[0007] The description of invention of claim 3 is to make into the correction value of each sensor 
channel difference of the maintenance electrical-potential-diffcrence value which calculates the average 
electrical-potential-dilfcrence value of two or more amplitude-measurement values which were able to 
be found for said eveiy pixel sensor channel, and is uniquely calculated from the capacity value which 
said reference capacity understands beforehand, and the average electrical-potential-difference value of 
each of said pixel sensor channel. 

[0008] In a LCD array circuit tester with two or more pixel sensor channels, the device made into a 
criterion is used, it proofreads one channel at a time, and the quality of equipment is managed 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. Drawing 1 is an explanatory view explaining 1 operation gestalt of the proofreading approach 
of the LCD array circuit tester of this invention. The proofreading circuit 2 is connected to the LCD 
array circuit tester 1 equipped with four pixel sensor channels (the followings 1-ch 4 and publication). 
[001 0] Here, the LCD array circuit tester 1 has two or more pixel sensor channels (a channel may only 
be called hereafter) 1 1-1 to 1 1-4. And each pixel sensor channel has the switch 114 which connects the 
digital amplitude-measurement section 1 1 2 or the pattern generation section 1 1 3 to A/D converter 111, 
the digital amplitude-measurement section 1 12, the pattern generation section 1 13, and a list at an 
input/output terminal (in drawing 1 , only the pixel sensor channel 1 1-1 is illustrating the interior), 
[001 1] The proofreading circuit 2 has the reference capacity 23 which is the pixel sensor circuit 
changing switch 21, the reference capacity circuit changing switch 22, and a criteria device. Here, that 
by which many properties are known beforehand and the same thing is easily obtained as reference 
capacity 23 is used. 

[0012] Next, proofreading actuation of this operation gestalt is explained with reference to the flow chart 
of drawing 2 and dr awing 3 . First, only by the channel chl of the LCD array circuit tester 1, the 
maintenance electrical potential difference of reference capacity 23 is repeated m times (30 times or 
more are desirable), and is measured, and it asks for the average electrical potential difference of this 
channel by (1) type. 
[0013] 
[Equation 1J 

ftvc.Vn- (IVn) /m flU n — 1— (1> 

Specifically (refer to dr^wjjogj, ) a swilch 21 is connected to a channel chl (step 201), then a switch 22 
is turned on first, the electrical-potential-differcncc pattern generated in the pattern generation section 
1 1 3 by making pattern generation section 1 1 3 HE connection of the switch 11 4 is impressed to reference 
capacity 23, and reference capacity 23 is charged (step 202). While turning OFF the fixed time switch 
22, a switch 1 14 is connected to A/D converter 111, a switch 22 is turned on again after that, and the 
maintenance electrical potential difference V of reference capacity 23 is inputted into A/D converter 
111. The digital amplitude-measurement section 1 12 measures the maintenance electrical potential 
difference V changed into digital value by A/D converter 1 1 1 (step 203). The read value is set to VI at 
this time. Such measurement is performed m times (step 204). Here, it is equivalent to measuring the 
capacity of this reference capacity 23 to measure the maintenance electrical potential difference V of 
reference capacity 23. 

[0014] Similarly, about the channels ch2-ch4 as well as the above, for every channel of the LCD array 
circuit tester 1 , the maintenance electrical potential difference of reference capacity 23 is repeated m 
times, and is measured, and it carries out until measurement of all channels ends this (step 205). 
[0015] After that, (refer to drawing 3 ), the average electrical potential difference of each channel is 

, .. ,* , • 11 ■ » - t - i ■ t< .«..«.-•. 1 " 1/2005 
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calculated by (1) type firom the measured value of in pieces obtained for every channel (step 301). 
However, it is n=2-4 in this case. 

[0016] The measurement result for every channel for which it asked as mentioned above can be 
summarized like drawmg_4 (a) - (d) as relation between a measurement electrical potential difference 
and its frequency of occurrence. Furthermore, the measurement result of each channel shown in these 
drawin g^ can be collectively displayed on one drawing, as shown in drawing 5 . Here, by dr^y&rigji » 
the rectangular lengthwise direction shows distribution of a measurement electrical potential difference. 
V is the average electrical potential difference of all channels, 

[0017] The average V of all these channels is calculated by the formula (2) (step 302), 

[0018] 

[Equation 2] 

ave, V*» (Zavc. Vn) /4 1U n— 1—4 — (2) 

Here, it is the average value of all channels. Average value of V and each channel The difference of Vn 

is searched for like a formula (3), and let this deltan be correction value (step 303). 

[0019] 

de]tan=V-Vn However, n=l-4 -- (3) 

(3) adding the correction value calculated by the formula to the measured value of each channel — the 
average of each channel - the deviation of a set and measured value -- nothing ~ < » it becomes. In 
addition, the measured value of each channel becomes like a formula (4). 
[0020] 

V- Vn-deltan However, n-1-4 (4) 

according to this operation gestalt , the change property of secular change or an operating environment 
be know clearly , and since the same object be use it for proofreading of the LCD array circuit tester 1 
by make into reference capacity 23 the capacitor obtain easily , it be in the condition that proofreading 
of the variation between the channels of the LCD array circuit tester 1 be guaranteed to precision , and 
can carry out to repeatability fitness . Moreover, since the object of identity ability is easily obtained 
even when reference capacity 23 is destroyed, the continuity of a property can be held between the case 
where it proofreads using the new reference capacity 23, and former proofreading. 
[0021] Thus, when the capacity of the pixel of LCD is measured using the proofread LCD array circuit 
tester 1, it can contribute to manufacture of LCD of the high quality which the variation of is lost in the 
measurement capacity between each channel, for example, does not have spot$ in brightness. 
[0022] In addition, at the above-mentioned operation gestalt, it is the average value of all channels. V 
was made into the criteria in the case of computing the correction value of each channel. In this case, the 
pixel capacity which each channel measures will be proofread by the relative value. However, when said 
reference capacity 23 is charged by the above-mentioned pattern generation section 113 from the 
capacity value which reference capacity 23 understands beforehand, since the electrical potential 
difference V0 held with this reference capacity 23 is decided uniquely, it is good also as criteria for 
correction value calculation of this maintenance electrical potential difference V0. In this case, the pixel 
capacity which each channel measures will be proofread in an absolute value. 
[0023] 

[Effect of the Invention] The check of actuation of a LCD array circuit tester and the check of inspection 
precision can be performed to repeatability fitness, without using a golden sample according to the 
proofreading approach of the LCD array circuit tester of this invention, as explained above. 



[Translation done.] 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to quality control of the LCD array circuit tester which 
inspects the engine performance of a liquid crystal display (LCD), especially relates to the proofreading 
approach of a LCD array circuit tester. 
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PRIOR ART 



[Description of the Prior Art] In order to manage the quality of the test equipment like a LCD array 
circuit tester itself conventionally, the check of operation and the check of inspection precision were 
performed using the measurement result of the real device (the so-called golden sample) with which the 
actuation as an excellent article was guaranteed. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The check of actuation of a LCD array circuit tester and the check of inspection 
precision can be performed to repeatability fitness, without using a golden sample according to the 
proofreading approach of the LCD array circuit tester of this invention, as explained above. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] However, as for the golden sample which is an inspected 
object, the actuation may change with environmental variations, such as secular change and temperature. 
So, by this approach, the measurement reproducibility for inspected was a query about how much it is, 
and since grasp was impossible enough also about that property, there was a problem that the precision 
of the check of a check of operation and inspection precision of that pari and a LCD array circuit tester 
was not guaranteed. When a golden sample was moreover damaged, making the same object also had 
the problem that the continuity of a property was not acquired, by the case where a former golden 
sample is used, even if it performed the check of actuation of a LCD array circuit tester, and the check of 
inspection precision after that using another golden sample, since it was very difficult. 
[0004] The object of this invention is offering the proofreading approach of the LCD array circuit tester 
which can perform the check of actuation of a LCD array circuit tester, and the check of inspection 
precision to repeatability fitness, without using a golden sample. 



[Translation done.] 
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MEANS 



electrical poBnoal *2S°B?SSb actuation which measures the maintenance electrical 
n^rcmentelewncnl^ 

SSi a^decrtil-poLnar-diffcrence value of each of aaid ptxel sensor channel tnto the 

electrical-potential-aiiierence " uniauclv calculated from the capacity value which 

mSZmtlcS 'jSv^ire^er with two or more pixel sensor channels, ft. device tnade into a 
Sol, is uS r P rooS,ads one channel at a time, and the quality of cmnpment is managed. 

Sf digital amplitud^measuremcnt section 112, the pattern B^^^^^^^^ 
input/?utput terminal (in itezmgl , only the pixel 

[001 1] The proofreading circuit 2 has the reference capacity 23 which is the pixel sensor circuit 
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changing switch 21, the reference capacity circuit changing switch 22, and a criteria device. Here, that 
by which many properties are known beforehand and the same thing is easily obtained as reference 
capacity 23 is used. 

[0012] Next, proofreading actuation of this operation gestalt is explained with reference to the flow chart 
of draw i ng 2 and drawing 3 . First, only by the channel chl of the LCD array circuit tester 1, the 
maintenance electrical potential difference of reference capacity 23 is repeated m times (30 times or 
more are desirable), and is measured, and it asks for the average electrical potential difference of this 
channel by (1) type. 
[0013] 
[Equation 1J 

ave.Vn- (XVn) /m flU n-1- (1) 

Specifically (refer to drawing 2 ) a switch 21 is connected to a channel chl (step 201), then a switch 22 
is turned on first, the elcctrical-potential-difTerence pattern generated in the pattern generation section 
1 13 by making pattern generation section 1 13 HE connection of the switch 1 14 is impressed to reference 
capacity 23, and reference capacity 23 is charged (step 202). While turning OFF the fixed time switch 
22, a switch 1 14 is connected to A/D converter 1 1 1 , a switch 22 is turned on again after that, and the 
maintenance electrical potential difference V of reference capacity 23 is inputted into A/D converter 
1 11. The digital amplitude-measurement section 112 measures the maintenance electrical potential 
difference V changed into digital value by A/D converter 1 1 1 (step 203). The read value is set to VI at 
this time. Such measurement is performed m times (step 204). Here, it is equivalent to measuring the 
capacity of this reference capacity 23 to measure the maintenance electrical potential difference V of 
reference capacity 23. 

[0014] Similarly, about the channels ch2-ch4 as well as the above, for every channel of the LCD array 
circuit tester 1, the maintenance electrical potential difference of reference capacity 23 is repeated m 
times, and is measured, and it carries out until measurement of all channels ends this (step 205). 
[0015] After that, (refer to drawing 3 ), the average electrical potential difference of each channel is 
calculated by (1) type from the measured value of m pieces obtained for every channel (step 301). 
However, it is n=2-4 in this case. 

[001 6] The measurement result for every channel for which it asked as mentioned above can be 
summarised like ^wing_4 (a) - (d) as relation between a measurement electrical potential difference 
and its frequency of occurrence. Furthermore, the measurement result of each channel shown in these 
drawin g 4 can be collectively displayed on one drawing, as shown in drawing 5 . Here, by fl awing j> , 
the rectangular lengthwise direction shows distribution of a measurement electrical potential difference. 
V is the average electrical potential difference of all channels. 

[0017] The average V of all these channels is calculated by the formula (2) (step 302). 

[0018] 

[Equation 2] 

ave. V« <Xave. Vn) /4 fEU - <2> 

Here, it is the average value of all channels. Average value of V and each channel The difference of Vn 

is searched for like a formula (3), and let this dcltan be correction value (step 303). 

[0019] 

deltan=V-Vn However, n=l-4 - (3) 

(3) adding the correction value calculated by the formula to the measured value of each channel the 
average of each channel -- the deviation of a set and measured value - nothing — < — it becomes. In 
addition, the measured value of each channel becomes like a formula (4). 
[0020] 

V= Vn-deltan However, n=l -4 - (4) 

according to this operation gestalt , the change property of secular change or an operating environment 
be know clearly , and since the same object be use it for proofreading of the LCD array circuit tester 1 
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hv m , kc ^ reference capacity 23 the capacitor obtain easily , it be in the condition that proofreading 
5^2£E£JE£2«r » 5 totmyrf, .he continuity of . property can be held between the case 

m^?rTSition at the above-mentioned operation gestalt, it is the average value of all channels. V 
l Z 21 i^thecrit^aTn Te case of computing the correction value of each channel. In thu « case , 0» 
S c^pX which each channel measures will be proofread by the relive value. However when sari 
P J iSS 23 is charged by the above-mentioned pattern generation section ) 13 from the 
IX which cferSe capacity 23 understands beforehand, since the electrical potential 
SKcnce VC held ^SSSenee capacity 23 is decided uniquely, it is good also as criteria for 
JSSS^ SStoWtto maintenance electrical potenrial difference VO. In this case, the pixel 
Spadty which each channel measures will be proofread in an absolute value. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawip gJJ The explanatory view explaining 1 operation gestalt of the proofreading approach of the 
LCD array circuit tester of this invention. 

[Drawing 2] The flow chart which showed the measurement procedure of the maintenance electrical 
potential difference of the reference capacity for proofreading of a LCD array circuit tester. 
[ Prawing 3] The flow chart which showed the procedure of calculating the correction value of each 
pixel sensor channel from the measured value of the maintenance electrical potential difference of 
reference capacity. 

[Drawing 4] The explanatory view having shown the relation between a measurement electrical 
potential difference and its frequency for every pixel sensor channel. 

[ Drawing S] The explanatory view having shown distribution of a measurement electrical potential 
difference for every pixel sensor channel. 
[Description of Notations] 

1 — LCD array circuit tester 

2 - Proofreading circuit 

11-1 to 1 1-4 - Pixel sensor channel 

21 -- Pixel sensor circuit changing switch 

22 -- Reference capacity circuit changing switch 

23 -- Reference capacity 

111 — A/D converter 

112 - Digital amplitude-measurement section 

113 -- Pattern generation section 
114- Switch 
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